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Solution op Problem 120. (See Vol. Ill, p. 132.) 

Editor Analyst: 

As you requested me to examine Prob. 120 under the supposition that it 
should have been written 

([x 2 + xy + y z ]-^- = m > ^ 
Given J. T^ > To find oo and y, 

|ja-»— asy + jfl— — ==n, J 

I submit the following solution : 

Clearing the equations of fractions and multiplying the first by x — y and 
the second by x-\-y, and reducing, we get 

(n — m)x z = (n + fn)y z ; 

whence we find 

/w+m\l In — m\i 

x = — — ) -V, V = 1 — ; — • x. 
\n—m' J ' J \n+mf 

Substituting for y and x, respectively, in the first and second eq's, we get 

( n 2 — m 2 ) H -f (n + m) ¥ > 
t* — — vn - - — - 

" l4 (n+mf+{n 2 — m 3 P+(n-mf>' 
(n 2 — m?) H 4- (n — m) % 
J ' (n+m.) % +(n 2 —m 3 ) ys +{n—mf'' 

Geoege H. Haevill. 
Bonner, La., Jan. 24, 1880. 



Peob. 281. (See p. 190, Vol. VI.) Solution by Peop. De Volson 
Wood. — Assuming that the attraction of the sun is constantly parallel to 
the line of centres of the earth and sun, and of constant j 
intensity F, then will Fsm <p be the force which causes \ 
the ball to roll, <p being the angular distance on the earth 
of the ball from the line of centres. Let d be the angle 
through which the ball has rolled when its angular dist. 
from the line of centres is <p and t the corresponding time, 
to the mass of the ball, v the present velocity of the earth 
in its orbit, D the distance between the earth and sun, B I 
the radins of the earth, r the radius of the ball and k its I 
radius of gyration and to the angular velocity of the earth. 

d 2 Fr sin 9? 

~d¥ mF~~' 

Bcot = B(p-\-rd. 
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Differentiating (3), Rcodt = Rd<p+rd6. (4) 

Differentiating again, = Rd 2 <p-\-rd 2 6; 

.•.d 2 <p = — ^-d 2 = — nd*d. (5) 

SI 

From (4) dt = ^ +ndd . (6) 



Equations (5) and (6) reduce (2) to 



CO 



_maffl _1_ d*<p_d<p* 2 dtp . 
ni-J ' sin p * cW 2 dtf* ^ dd ^ ' 

The integral of this (which I have not yet found in finite terms) gives 

9 =/(*), 
and this in equation (3) gives 6 in terms of t. As t is known (12 hours) d 
becomes known and hence <p is known ; the latter of which makes known 
the distance of the ball from the line of centres. The relative velocities 
will be rdd -5- Ecodt. 

The values of the fixed constants are, approximately, D = 92,500,000 
miles, v = 68,000 miles per hour, R = 25,000 -f- 2k miles, r = 2J miles, 
k* = fr 2 , m — (r'-t-R 3 ) times the mass of the earth, co = In -h- (12 hours). 
In using these the corresponding quantities must all be reduced to the same 
unit. The value of F is about 1,300,000,000 gross tons. 

[This problem, as published, in the absence of Mr Schneider's diagram 
that accompanied his manuscript, leaves the direction of the sun from the 
point A, indeterminate. It appears, however, from Mr. Schneider's figure 
that he contemplated the attractive force as being in a direction from A, op- 
posite to that indicated by the arrow in the foregoing figure; hence equation 
(3) should be written Rett = Rep — rO. 

If we multiply (2) by n, then substitute in (2) for ncPd its value d 2 f from 
(5), (2) will become 

d 2 a> r*F . 

Multiplying this eq. by 2dcp-i-dt, integrating once, introducing the cor- 
rection and extracting the square root of both members, we get 

*-{>!(£)• *•—* m 

Substituting for dt in (7) its value from (6), reducing and integrating 

again, we get 

= — — 0>kR l( mR \ C §9 

-" r 9 r2 \j\2FJJ V(a—cos<p) 

which is an elliptic function of the first order. — Ed.] 



